Lack of effect of granulocyte-macrophage and granulocyte colony-stimulating factors on cultured human endothelial cells.
The hematopoietic growth factors, granulocyte-macrophage colony-stimulating factor (GM-CSF) and granulocyte colony-stimulating factor (G-CSF), enhance the effector functions of mature myeloid cells, including the interaction with vascular endothelium. We examined the direct effect of recombinant human GM-CSF (rhGM-CSF) and recombinant human G-CSF (rhG-CSF) on the growth and function of cultured human umbilical vein endothelial cells (HUVEC). Endothelial cell growth supplement (ECGS) increased the proliferation of passaged and primary cells by 305% +/- 45% (mean +/- SEM, n = 5, P less than .01) over control cells at 4 days; GM-CSF and G-CSF had no effect. Endothelial cell procoagulant activity was increased after 4-hour incubation with recombinant interleukin-1 beta (IL-1 beta) 10 U/mL and recombinant tumor necrosis factor (TNF) 10 U/mL to 1,721% +/- 376% (n = 7, P less than .005) and 247% +/- 71% (n = 4) of control levels, respectively. gamma-Interferon (gamma-IFN) 50 U/mL had no direct effect of its own but was able to prime the response to IL-1 beta. There was no direct or priming effect of GM-CSF (1 ng to 1 microgram/mL) on the expression of procoagulant activity in endothelial cells. GM-CSF and G-CSF (1 ng/mL to 1 microgram/mL) had no effect on the expression of either tissue plasminogen activator (tPA) or plasminogen activator inhibitor-1 (PAI-1) by endothelial cells. The secretion of tPA by endothelial cells was increased, however, after 24-hour incubation with thrombin 4 U/mL (314% +/- 72% of control levels, n = 5, P less than .025). The production of PAI-1 was increased by TNF 200 U/mL (241% +/- 44% of control, n = 3, P less than .005), thrombin 4 U/mL (180% +/- 12% of control, n = 5, P less than .0005) and IL-1 beta 10 U/mL (275% +/- 44% of controls, n = 5, P less than .0005). In four experiments, endothelial cells showed no specific binding of 125I-GM-CSF, whereas peripheral blood (PB) neutrophils demonstrated the presence of 802 +/- 78 high-affinity receptors for GM-CSF. Thus, we found no effect of rhGM-CSF or rhG-CSF on the proliferation activities by these cells. These findings are in accordance with the lack of demonstrable receptors for GM-CSF on cultured HUVEC.